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Science Driver: How do rapid changes in cryospheric 
systems interact with the climate system? 

Mo#va#on:	Explore	likelihood	of	rapid	
sea-level	rise	due	to	ocean-ice	
interac6ons	and	dynamic	ice	sheet	
instabili6es.	
	
Effort	focus	is	Antarc6ca	&	Southern	
Ocean.	
	
Target	simula6ons	include	dynamically-
coupled,	ocean,	atmosphere	and	land	ice	
systems.	
	
Challenges:	
•  new	ocean,	land/sea	ice	models	
•  spa6al	scales	down	to	~1	km	
•  Ice	sheet	/	ocean	coupling	and	ini6al	

condi6ons	
•  sparse	observa6ons	
•  long	equilibrium	6mescales	of	

coupled	system	
MPAS-Ocean	&	MPAS-Land	Ice	model	output	(uncoupled)	



Target Simulation(s) 
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Time:	1970-2050	
	
Model	Components:	

atmosphere:	default	ACME	v1	
land:	default	ACME	v1	
ocean:	MPAS-O,	RRS	15-to-5	km	(possibly	~1	km	in	regions?)	
sea	ice:	MPAS-SI	(same	mesh	as	MPAS-O)	
land	ice:	MPAS-LI	/	Albany,	20	to	<1	km	in	regions	
	

Ini#al	condi#ons:	
ocean	&	sea	ice:	from	CORE-II	(or	low-res,	coupled?)	spin-up	
land	ice:	op6mized	in	collabora6on	with	PISCEES	
	



MPAS-Ocean 

Sea	Surface	Temperature	 Eddy-Kine#c	Energy	

•  RRS30to10	km	

•  G-Case	(forced	by	COREII)	



JFM		 JJA		MPAS-Sea Ice 

MPAS-SI	

Obs.	
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MPAS-Land	Ice:	Op6mized	Antarc6c	Veloci6es	on	14-4	km	mesh	

•  Variable	resolu6on	
	14-4	km	mesh	

•  Target	mesh	20-1	km	
	res	(~10x	larger)	

•  Albany-Trilinos	dycore	
•  Op6mized	ICs	in	from	

PISCEES	



Fully-Coupled	ACME	Simula#on	with	Ocean	Circula#on	in	Ice	
Shelf	Cavi#es	(low-res,	Water	Cycle,	1850	config.)	

**	See	talk	/	posters:	Coupling	Ice	Shelf	Cavi2es	into	ACME	
and	Ocean	Cavi2es	below	Ice	Shelves	**	



12 Month Plan: Development  
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12 Month Plan: Publications 
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12 Month Plan: Publications 



Summary   
•  Model development and simulation plan largely on track 
•  Plan is ambitous: 

–  model components are new  
–  new coupling issues are expected 
–  setbacks are expected 

•  Next 12 months: 
–  support for coupled model simulations 
–  land ice / ocean coupling 
–  analysis capabilities 
–  publications 
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-	50	year	standalone	run	

-	CORE	forcing	

-	QU120km	mesh	

-	gx1	CICE	standard	

simula6on	

Northern	Hemisphere		 Southern	Hemisphere		

MPAS-Sea Ice 

MPAS-SI	ice	area	 Observed	ice	area	


